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Abstract: The unemployment rate is a key indicator of economic performance and financial market risk. The main
causes of unemployment in India are Large population, lack of professional qualifications, or poorly educated
workforce. Labor-intensive sectors have suffered from a slowdown in private investment, especially after the banknote
withdrawal. The Covid surge has made unemployment one of the biggest problems in India. The purpose of this
project is to predict the future unemployment rate in India using the FB Prophet model. This model is used to predict
the future values and developed by Facebook. There are many predictive model in unemployment using LSTM and
ARIMA model but the values are not much precise, so we proposed the FB Prophet model for predicting the precise
value. We can get a precise with the help of FB Prophet Model. The values are predicted using the FB prophet model
and the predicted values are displayed in the form of graph.

Keywords: Autoregressive Integrated Moving Average (ARIMA), Long Short Term Memory (LSTM), Facebook(FB)
prophet, Unemployment.

1. INTRODUCTION

Unemployment is characterized as a phenomenon where labourer who are equipped for working and ready to
work, don't look for some kind of employment. It is communicated as a proportion of the complete number of jobless
people to the all out work power. Figure 1.1 and Figure 1.2 represents the issue of joblessness has been developing
since Independence, and particularly so for the adolescent According to data provided by CMIE, Figure 1.3
represents India's unemployment rate amid lockdowns and travel restrictions is 12.81% as of 8 June 2021. Earlier,
India's unemployment rate surged from 6.5% in March 2021 to 8% in April 2021, reaching 14.7% at the end of May,
while the employment rate fell from 37.6% in March to 8% in April 2021. rose to 36.8%.center For  March it then
rose to 9.1% in December 2020. While monitoring the Indian economy, the unemployment rate has dropped again
from 9.1% in December 2020 to 6.5% in January 2021. In 2020, India's unemployment rate fell from a record high of
29% to 7% in September 2020 after the employment rate rose from 36.9% to 37.9% before the country went into
lockdown. Lockdown to contain coronavirus outbreak forces many industries to Lockdowns, unemployment rises
across the country.
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FIGURE 1. Unemployment FIGURE 2. Unemployment Rate in India

2. RELATED WORKS

[1] Gogas, Periklis et.al [2022] aims to directionally forecast the euro-area unemployment rate. Unemployment has
a direct impact on public finances and yields serious sociopolitical implications. This study To the best of our
knowledge, no other studies forecast the euro-area unemployment rate as a whole. The data set includes the
unemployment rate and 36 explanatory variables, as suggested by theory and the relevant literature, spanning the period
from 1998:4 to 2019:9 in monthly frequency. [2]Desaling Germay et.al (2016) Unemployment is one of the several
socio-economic problems exist in all countries of the world. It affects people's living standard and nations socio-
economic status. The main objective of this study is modeling and forecasting unemployment rate in Sweden. The study
exploits modeling unemployment rate using SARIMA, SETAR, and VAR time series models determine the goodness
of fit as well as the validity of the assumptions and selecting an appropriate and more parsimonious model thereby
proffer useful suggestions and recommendations. [3]Agrahari (2021) The current paper aims to analytically visualize
the future outcomes that the post-pandemic India might have in store for its citizens. We use time series forecasting on
various collected data and combined the statistics of economics-deciding parameters to forecast the trends that might be
prevalent in the next year. Since, the data contains a single anomalous trend, even the Prophet model could not learn
this property from the data since this trend is not seasonal in nature. The current study proposes a novel architecture to
deal with these rare unusual trends by combining two models - one learning normal usual patterns and the other getting
trained on usual as well as rare anomalous patterns. It could help in dealing with sudden hike patterns like due to
COVID-19 in the data, and lead to better forecasting on future timeframes. We combined the results of two distinct
time-forecasting models trained on two sets of data of varying timeline lengths, using parameters obtained from Least
Squares Approximation (LSA). The LSA helps us find an approximate vector approximation so as to obtain a model
performing closely to the actual. [4]Katris et.al (2020) are explored and analyzed time series and machine learning
models for prediction of unemployment in several countries (Med, Baltic, Balkan, Nordic, Benelux) for different
forecasting horizons. FARIMA is a suitable model when long memory exists in a time series and has been applied
successfully for predicting unemployment. To overcome the potential issue of heteroskedasticity, we explore whether
FARIMA models with GARCH errors achieve more accurate results. [5]Mezhoudi et.al ( 2021) Student employability
is crucial for educational institutions as it is often used as a metric for their success. The job market landscape, however,
more than ever dynamic, is evolving due to the globalization, automation, and recent advances in Artificial Intelligence.
Identifying the significant factors affecting employability, as well as the requirements of the new job market can
tremendously help all stakeholders. Knowing their weaknesses and strengths, students might better plan their career.
[6]Wes Mc Kinney (2016) In this paper we will discuss pandas, a Python library of rich data structures and tools for
working with structured data sets common to statistics, finance, social sciences, and many other fields. The library
provides integrated, intuitive routines for performing common data manipulations and analysis on such data sets. It
aims to be the foundational layer for the future of statistical computing in Python. It serves as a strong complement to
the existing scientific Python stack while implementing and improving upon the kinds of data manipulation tools found
in other statistical programming languages such as R Language. [7]Gupta (2020) COVID-19 is spreading really fast
around the world. The current study describes the situation of the outbreak of this disease in India and predicts the
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number of cases expected to rise in India. The study also discusses the regional analysis of Indian states and presents
the preparedness level of India in combating this outbreak. The study uses exploratory data analysis to report the
current situation and uses time-series forecasting methods to predict the future trends.

3.PROBLEM STATEMENT

Unemployment is one of the biggest issue in all over the world. Due to this unemployment the mental stress for
peoples are became so high. This unemployment rate is increasing day by day. So, many of the them started predicting
the unemployment rate using the machine learning algorithms such as linear regression, LSTM, ARIMA and so on but
those prediction modules were not much accurate and the time consumption is high to overcome these problems in the
prediction module we use FB prophet

4. EXISTING SYSTEM

Long short-term memory is an artificial recurrent neural network architecture used in the field of deep learning.
Unlike standard feed forward neural networks, LSTM has feedback connections. It can process not only single data
points, but also entire sequences of data. Disadvantages: LSTMs take longer to train. LSTMSs require more memory to
train. LSTMs are easy to over fit. Dropout is much harder to implement in LSTMs. LSTMs are sensitive to different
random weight initializations.

5.PROPOSED SYSTEM

Prophet is a time-series forecasting technique based on an additive model that fits non-linear trends with annual,
weekly, and daily seasonality and holiday effects. It is best suited for time series with strong seasonal effects and
historical data for multiple seasons. Prophet is tolerant of missing data and changing trends, and Usually handles
outliers gracefully. Prophet is open source software released by Facebook's Core Data Science team. Available for
download on CRAN and PyPI. Advantages: A major advantage of Facebook's Prophet is that it can be circumvented
by anyone without prior experience or deep knowledge of time series modelling Prophet is accurate and fast.

6. ARCHITECTURE DIAGRAM
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FIGURE 3. Architecture Diagram

The above Figure 6.1 architecture diagram represents the process that we follow to predict the future values using
the FB Prophet forecasting model. The diagram describes about the process of getting the data source in the form of
CSV file and it also says about model fitting and time series forecasting of the FB Prophet model.

Steps to be followed: The modules such a pandas FB prophet are installed. The modules are imported. The input
CSV file is read. The data are manipulated. The future value is predicted using FB prophet module. The values are
represented in the form of graph using the Matplotlib keyword.

Algorithm: STEP 1: Importing the Pandas, numpy, matplotlib Libraries Files.
STEP 2: Getting CSV File and Reading CSV file

STEP 3: Manipulate the data

STEP 4: Then fitting the FB prophet module to predict the future values

Copyright@ REST Publisher 31



P. Selvarani.et.al / Data Analytics and Artificial Intelligence 3(1) 2023, 29-35

STEP 5: Then predicting the future values
STEP 6: Then visualizing the future values
Modules:

Module 1: Import the Libraries

Module 2: Getting The CSV File

Module 3: Reading The CSV File

Module 4: EDA Processing of Data set
Module 5: Manipulating the Data

Module 6: Fitting the FB Prophet.

Module 7: Predicting Future Values

Module 1: Importing the Library Files: First We are importing the required library files such as numpy, pandas
and prophet for Prediction Purpose and From matplotlib Importing pyplot for Visualization Purpose.

rt numpy as
import pandas as pd
import prophet
from matplotlib import pyplot

Module 2: Getting The Csv File: Now we are getting the Dataset Containing the past values of the unemployment
rate. To predict the future values.
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FIGURE 4. Unemployment Data set

Now after downloading the data, it’s time to import the necessary Python libraries and the dataset. Before
importing the libraries make sure that you have installed the FB prophet model. You can easily install it by using a pip
command.

Module 3 - Reading the CSV File: On google colab by using some certain python codes we are Importing the
CSV file for our further need

From google.colab import files
Uploaded = files.upload ()

o df = pd.read_csv( unemployment.csv')
df.head()

+

C Date Value ?+
0 01-01-2022 7.86
1 02-01-2022 7.82
2 03-01-2022 7.74
3 04-01-2022 7.72

4 05-01-2022 7.63

FIGURE 5. Reading CSV file
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Module 4 - EDA Processing of Data set: We are visualizing the data which we are used to predict the future

values of the unemployment.

from matplotlib import pyplot
df.plot()
pyplot.show()

85 4 —— Value

8.0 4

7.5

7.0 A

B85
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FIGURE 6. Visualization of dataset

Module 5: Manipulate The Data: Use a specific command to get the values from the above file for predicting
future values. The Facebook Prophet model only works with data where the column named 'ds' contains a string time
series format and the column named 'y' contains continuous values. So you have to create your data accordingly.

o df.columns = [“ds","v"]

print{df)

= ds W
B 81-a1-2822 7 .86
1 82-al1-2822 F.82
2 8z-al1-2822 F.T74
3 84-al1-2822 F.T2
s 85-81-2622 F .63
263 21-89-2822 6.79
264 22-89-2822 6.79
265 22-89-2822 .84
266 24-@9-2822 5.66
267 25-89-2822 65.48

[268 rows x 2 columns ]

FIGURE 7. Data Manipulation

Module 6: Fitting the FB Prophet: Now we are fitting the FB prophet Prediction module for the purpose of
predicting the future values of unemployment. By using the following commands, we are fitting the FB prophet

module for prediction.

Module 7: Predicting The Future Values: Use the FB Prophet module to predict future values and display the

prophet = Prophet()
prophet.fit(df)

values in a graph Chart values change based on the data in the CSV.
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° forecast = prophet.predict(future)

forecast[["ds", "yhat", "yhat_lower", "yhat_upper"]].tail(2e8)
E.) +at

ds yhat yhat_lower yhat_upper 2

433 2023-05-24 7292340 6.826982 7.847101

434 2023-03-25 T.312342 6.803406 7.842972

435 2023-05-26 7.318653 6.854659 7.865738

436 2023-05-27 T.303824 6.765452 7.844731

437 2023-05-28 T7.283464 6.762454 7.783197

628 2023-12-05 T7.191814 6.652429 7.735373
629 2023-12-06 T7.172685 6.629628 7.732593
630 2023-12-07 T.192686 6.626501 T.731297
631 2023-12-08 7.198998 6.640566 7.734994
632 2023-12-09 T.184169 6.647948 7.736860

200 rows x 4 columns

FIGURE 8. Predicted values

7.EXPERIMENTAL RESULT

The predicted future values are now visualized in the form of graph

° from prophet.plot import plot
prophet.plot(forecast, figsize=(16,5 ))
pyplot.show()
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FIGURE 9. Experimental Graph of Prediction Module.

The above Figure 9.1 diagram is an experimental result of our prediction module. This graph visualizes the
predicted future values of the unemployment rate. The graph contains the date (ds) in the x axis and the
unemployment rate (y) in the y axis.The predicted future values are forecasted above in the form of graph.

8. CONCLUSION

The goal here was simply to mess around with the Prophet package and | thought Unemployment would make an
interesting data set. The blue fit is perhaps slightly under fitting but you can see that the uncertainty on the estimate
remains fairly constant over time, even into the future. In general, it offers more scope for generalization but it may
respond too slowly to trend changes. Hence | think it is unreliable. | would not expect the Rate to maintain that trend for
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long. The red fit on the other hand seems to overfit the data. It follows the historical Rate action tightly and responds
quickly to trend changes, however the uncertainty really blows up into the future making this prediction unreliable too,
although the red trend is somewhat more believable. Personally | do not feel that this kind of Rate prediction is
particularly useful, but it will be interesting to follow this and see how the Facebook algorithms pan out.

9. FUTURE ENHANCEMENT

This project on prediction of unemployment rate in India is very useful in the future because we predict the future
values so one can easily estimate the future unemployment rate. The prediction gives an accurate future values the
data set should be upgraded up to date to get precise value.
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